INTRODUCTION
============

Ovarian lymphoma is a rare disease presenting in approximately 0.5% of all patients undergoing surgery for ovarian mass and accounting for approximately 1.5% of all ovarian tumors.^[@B1]--[@B3]^ Most of the literature relies on case reports of large masses that are managed like ovarian cancer.^[@B4]--[@B6]^ Furthermore, lymphomas involving the ureter precociously are even rarer.^[@B7],[@B8]^

We report a case of lymphoma involving the ovary and the ureter, presenting with hydroureteronephrosis, which was managed exclusively by combined endoscopic surgery and chemotherapy.

CASE REPORT
===========

A 51-year-old patient was referred to us for back pain and hydroureteronephrosis. She was still menstruating regularly and had already been treated for renal colic and complained about weight loss, but was completely free of other symptoms. A previous computed tomography (CT) scan had visualized hydroureteronephrosis with a 4-mm possible stone within the right ureter and solid tissue at the level of the mesorectum and uterosacral ligament on the same side.

Abdominal examination did not show any mass or swelling. However, pelvic examination revealed an approximately 2-cm nodule in the rectovaginal septum on the right side that was not painful on palpation, as well as 2 smaller nodules in the vesicovaginal septum located below the bladder-vescical trigonum. Transvaginal ultrasound showed the nodules and thickened endometrium, suggesting the secretory phase and that the right ovary was only slightly enlarged. A magnetic resonance imaging scan was requested, which showed the nodules and more lesions located in the mesorectum. Small lymph nodes (7--8 mm) were visible in the pelvis. The right ureter was thickened in the pelvic part and dilated in the upper part. Magnetic resonance imaging findings also showed an endoureteral mass, suggesting either endometriosis or a transitional epithelial tumor, but not a stone. On visualization, the ovaries were considered normal.

Chest radiography revealed no abnormalities. Blood counts were normal, with the exception of iron deficiency, and were negative for the CA-125 antigen.

We decided to access the pelvis laparoscopically to perform ureterolysis and biopsies in the rectovaginal septum, while ureteroscopy and eventual stenting could be performed during the same surgery.

At surgery, ureteroscopy was performed and no lesion was found in the ureteral lumen, so stenting was done. Meanwhile, laparoscopy was performed and the right ovary was found to be strictly adherent to the ovarian fossa infiltrated from the infundibulopelvic ligament by whitish fibrous tissue that also infiltrated the broad ligament peritoneum and the retroperitoneum placed below, between the gonadal vessels to the uterine artery and the anterior parametrium. Then laparoscopic right adnexectomy and ureterolysis were completed, freeing the ureter from the surrounding tissue up to the point where the ureter was healthy and below the uterine artery. The infundibulopelvic ligament was severed well above the pelvic brim to cut into healthy tissue. The peritoneum of the broad ligament, that of the ovarian fossa, and the solid retroperitoneal tissue surrounding the ureter were removed together with the ovary. The ureter was actually compressed by the fibrous tissue but not infiltrated, and no other procedure was accomplished. The abdomen, the uterus, and the contralateral ovary did not show any lesion, so they were not removed. No endometriosis was visible in the pelvis, so we ended the procedure with the belief that an infiltrating tumor was the cause of stenosis and then waited for a positive diagnosis.

The patient\'s postoperative course was normal, and she was discharged with the stent on the fourth postoperative day because of hematuria.

Histology demonstrated B-cell lymphoma **([Figure 1](#F1){ref-type="fig"})** with germinal-like phenotype infiltrating the ovary with diffuse growth. B-cell lymphoma originated from the peripheral fraction. Cytology results of the peritoneal washing were negative. Immunohistochemistry findings demonstrated reactivity to CD20 and BCL-6 and weak reactivity to CD10. No reactivity was shown to CD3, CD30, IRF4, IRTA1-, and BCL-2. The proliferative fraction was evaluated to be 60% to 70%.

![Histology of the B-cell lymphoma infiltrating the ovary.](jls0021329970001){#F1}

Staging was performed by computed tomography scan of the thorax and positron emission tomography (PET) scan. No lesions could be visualized using either diagnostic tool.

According to the American Joint Commission on Cancer classification system,^[@B9]^ the disease was confirmed to be stage IIE.

The patient has undergone 6 cycles of chemotherapy.

DISCUSSION
==========

Lymphoma of the ovary is a rare condition, and most of the reported series are case reports.^[@B4]--[@B8]^ Furthermore, the majority of patients with ovarian lymphoma are in the advanced stages of the disease^[@B2],[@B10]^ or have large ovarian masses.^[@B1],[@B2]^ Thus, most of the patients with large masses also undergo laparoscopic staging for ovarian cancer,^[@B1],[@B4],[@B5],[@B6]^ but lymphoma requires medical treatment more than surgical treatment. In addition, hydronephrosis as a first symptom of lymphoma is rarely reported,^[@B7],[@B8]^ but this is the first time we have seen the association between hydronephrosis and ovarian lymphoma. The question about the origin of primary ovarian lymphoma is debated,^[@B2]^ and in this case, the exact origin of the disease is unknown. However, the involvement of the ovary as a secondary site is believed to be a late symptom of the disease.^[@B2],[@B10]^

We want to underline that complete endoscopic access (both urological and gynecological) can limit the aggressiveness of surgery primarily in patients for whom the diagnostic challenge is great. The choice for laparoscopy instead of a direct biopsy of the palpable nodules was made because of the difficulty in performing such biopsies at the level of the vesicovaginal fascia at the trigonal level and in the rectovaginal septum from below. Ureteral reimplantation was planned in case the disease directly infiltrated the ureter. No consensus was obtained for complete staging in the case of ovarian malignancy.

Laparoscopic ureterolysis is a difficult procedure that is mostly indicated in retroperitoneal fibrosis.^[@B11]--[@B13]^ Keehn et al^[@B12]^ reported 3 cases of ureterolysis in lymphoma. However, minimally invasive surgery is now becoming the standard approach for ureterolysis.^[@B11]--[@B13]^ In gynecology, the most frequent disease associated with ureteral stenosis is endometriosis, so ureterolysis is frequently performed.^[@B14]^

In our experience, freeing the ureter from endometriosis does not routinely require stenting. We have almost never recommended ureteral catheterization in these patients, but in this case, placing a stent in the ureter was a precautionary procedure because we were uncertain about the presence of a stone or of an endoureteric lesion, and because in tumors the catheter can protect the ureter in cases that involve radiotherapy. Some authors suggest that routine prophylactic stenting may be beneficial in gynecological procedures,^[@B15],[@B16]^ but most of the literature^[@B17],[@B18]^ and a large prospective study^[@B19]^ do not show the benefits of the procedure.

Diffuse large B-cell lymphomas are most frequently seen in the genital tract, accounting for approximately 90% of the cases.^[@B1],[@B2]^ In our case, histology and histochemistry demonstrated B-cell lymphoma. A frozen section taken for biopsy was not requested because the surgery suggested sarcoma or lymphoma as a possible diagnosis. A frozen biopsy section is limited in diagnosing diseases, and complete staging and debulking is requested only for sarcoma.

There are also problems in the staging procedure. Now the standard use of PET scan in lymphoma is suggested^[@B20]^ for staging and for follow-up of patients, even if not all authors agree on this.^[@B21]^ Reported sensitivity for lymphoma is approximately 80% to 90% also according to the subtype of lymphoma and to its metabolic activity. In this case, however, PET scan was negative in the pelvis, and, according to our pelvic examination, magnetic resonance with diffusion-weighted imaging, which enhances the sensitivity of the technique, was much more accurate in describing the lesions **([Figures 2](#F2){ref-type="fig"}[](#F3){ref-type="fig"}--[4](#F4){ref-type="fig"}).**

![Magnetic Resonance Imaging: axial scan showing hydronephrosis.](jls0021329970002){#F2}

![Magnetic Resonance Imaging: transversal scan of the lesion in the vesico-vaginal septom.](jls0021329970003){#F3}

![Magnetic Resonance Imaging: diffusion weighted scan showing the same lesion of [Figure 3](#F3){ref-type="fig"}.](jls0021329970004){#F4}

In conclusion, a multidisciplinary endoscopic and laparoscopic team can manage cases in which the diagnosis is difficult, limiting the aggressiveness of surgery, but leaving all chances for therapeutic choice. Ovarian lymphoma is a rare disease, and its presentation with hydroureteronephrosis is even rarer. In this case, the mini-invasive approach has allowed precocious return to normal activity for the patient as well as commencement of chemotherapy.
